Abstract: Let G = (V, E) be a simple graph. A subset D of V (G) is said to be an equitable dominating set of G if for every vertex v ∈ V − D there exists a vertex u ∈ D such that uv ∈ E(G) and |d(u) − d(v)| ≤ 1. A subset D of V (G) is said to be an equitable dominating chromatic set of G if D is an equitable dominating set of G and χ(< D >) = χ(G). Since V is an equitable dominating chromatic set of G, the existence of equitable dominating chromatic set in a graph is guaranteed. The minimum cardinality of such a set is called the equitable dominating chromatic number of G and is denoted by γ e ch (G). The property of equitable dominating chromatic set is super hereditary. Hence equitable dominating chromatic set is minimal if and only if it is 1-minimal. Characterization of minimal equitable dominating chromatic sets is derived. The values of γ e ch (G) for many classes of graphs have been found. It is established that 1 ≤ γ e ch (G) ≤ n. Interesting results are proved with respect to the new parameters.
Introduction
The concept of Chromatic preserving sets was extensively studied by [3] . Further Chromatic preserving sets with specific property were considered. For example, Chromatic preserving strong(weak) dominating sets were defined and studied in [1] . Chromatic preserving transversals were introduced and studied by [5] . Degree Equitability is a concept introduced by Prof. E. Sampathkumar. Equitable dominating set was defined in [2] . In this paper, Equitable dominating chromatic sets are defined and studied. is said to be a dom-chromatic set or (dc-set) if D is a dominating set of G and χ(< D >) = χ(G). The minimum cardinality of dom-chromatic set in a graph G is called the dom-chromatic number or dc-number and is denoted by γ ch (G). Definition 1.4. Let G be a simple graph and let D be a subset of V (G). D is said to be an equitable dominating chromatic set of G if D is an equitable dominating set of G and χ(< D >) = χ(G). The minimum cardinality of such a set is called the equitable dominating chromatic number of G and is denoted by γ e ch (G). Since V is an equitable dominating chromatic set of G, the existence of equitable dominating chromatic set in a graph is guaranteed.
γ e ch (G) for standard graphs
10
. γ e ch (P ) = 5 = γ ch (P ).
Remark 1.5. Since any equitable dominating set is a dominating set, Proof. Suppose G satisfies the hypothesis. Suppose G is a χ-critical graph. Then for any equitable dominating chromatic set
If w is not adjacent with any vertex in H, then w is adjacent with some vertex
Remark 1.10. Suppose G is a disconnected graph with γ e ch (G) = n. Then either G is K n or G has exactly one non trivial component which is χ-critical, equitable and without isolates.
Let G be a disconnected graph with γ e ch (G) = n. If every component of G is trivial, then G = K n . Suppose there exist two or more components of G which are non trivial. Let G 1 and G 2 be two components of G which are non trivial.
Therefore, there exists exactly one component of G which is non trivial. Let G 1 be a non trivial component of G. Therefore,
ch (G) = n, then G is either K n or G has exactly one non trivial component which is χ-critical and which is equitable without isolates.
Remark 1.11. The converse of the above remark is also true. For: If G = K n , γ e ch (G) = n. If G has exactly one non trivial component say G 1 which is χ-critical,equitable and without isolates. Then γ e ch (G 1 ) = |V (G 1 )|. Therefore, γ e ch (G) = |V (G 1 )| + t where t is the number of trivial components of G. Therefore, γ e ch (G) = |V (G)| = n.
Remark 1.12. Any superset of an equitable dominating chromatic set of G is also an equitable dominating chromatic set of G. That is, equitable dominating chromatic property is super hereditary. Therefore, an equitable dominating chromatic set is minimal if and only if it is 1-minimal. 
Proof. Suppose D is a minimal equitable dominating chromatic set of G. ≤ γ(G) ≤ γ e ch (G), the lower bound is attained.
Hence the theorem.
Remark 1.17. The above result is true even when equitability is dropped.
Theorem 1.18. Given a positive integer k there exists a graph G such that γ e ch (G) = k.
Theorem 1.19. Given a positive integer k there exists a graph G such that: Proof. Let D be a γ ch -set of G. Then χ(< D >) = χ(G) ≥ 3. Since G is triangle free , < D > is also triangle free. If < D > contains no odd cycle then < D > is bipartite and hence χ(< D >) = 2, a contradiction. Therefore, < D > contains an odd cycle of length greater than or equal to 5. Therefore,
Theorem 1.21. Let G be an equitable graph without isolates and Let G be χ-critical. Then α 0 (G) < γ e ch (G).
Proof. For any graph G, α 0 (G) ≤ n − 1. If G is χ-critical and equitable without isolates, γ e ch (G) = n. Therefore, α 0 (G) < γ e ch (G).
Theorem 1.22. If G is χ-critical and equitable without isolates, and
Proof. Let S be a maximum clique in G and D a γ e -set of G. Since G is perfect, ω(G) = χ(G). Therefore, χ(G) = |S| = χ(< S >) = χ(< S ∪ D >). Since equitable domination is super hereditary, S ∪D is an equitable dominating set of G. Since χ(< S ∪ D >) = χ(G), < S ∪ D > is an equitable dominating chromatic set of G. Therefore, γ e ch (G) ≤ |S ∪D| ≤ |S|+|D| = ω(G)+γ e (G).
Remark 1.24. There exists a graph G, such that γ e ch (G) = γ e (G) + ω(G). For: Consider the Petersen graph P . γ e ch (P ) = 5, γ e (P ) = 3, ω(P ) = 2. Therefore, γ e ch (P ) = γ e (P ) + ω(P ). Proof. Let u be a full degree vertex of G such that u equitably dominates every other vertex of G. Let S be a maximum clique in G. Then u ∈ S.
Example 1.27. K 1,n is a perfect graph with a full degree vertex. If n ≥ 3, the full degree vertex does not equitably dominate other vertices. Also, γ e ch (G) = n + 1 and χ(G) = 2. Therefore, γ e ch (G) > χ(G).
Example 1.28. K 1,2 is a perfect graph with a full degree vertex which equally dominates the other two vertices. Here, χ(K 1,2 ) = 2, γ e ch (K 1,2 ) = 2. Proof. Since G is bipartite and G = K n , χ(G) = 2. Let D be a minimum equitable dominating set of G. Then |D| = γ e (G). If < D > contains an edge then χ(< D >) = 2 and hence < D > is an equitable dominating chromatic set of G. Therefore, γ e ch (G) = γ e (G). Suppose < D > is totally disconnected for every minimum equitable dominating sets of G, then D ∪ {v} is a γ e ch -set of G where v ∈ V − D. Therefore, γ e ch (G) = |D| + 1 = γ e (G) + 1.
